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© This invention relates to a device for irradiating 
laser beams such as a laser beam irradiating body 
used to apply laser beams to an animal, human, for 
example, tissue to perform incision, transpiration, or 
thermotherapy on the tissue, and, in particular, to an 
irradiating device exceedingly effective for ther- 
motherapy on cancer, In which a laser-permeable 
body is brought into contact with the surface of an 
animal tissue directly or through a surface layer that 
will be described later. The device is provided with a 
laser-permeable body and other bodies for transmit- 
ting laser beams, for example, glass fibers to project 
laser beams onto this permeable body, in which said 
permeable body contains scattering powder to scat- 
ter laser beams and is made of laser-permeable 
plastic material. 
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TECHNICAL FIELD 



This invention relates to laser light irradiation 
apparatus such as an laser light emitter, which 
irracfiates laser light to living tissues of an animal 
such as a human body to permit an incision, 
vaporization of the living tissues or a thermal ther- s 
apy and, more particularly, to laser light irradiation 
apparatus by which a thermal therapy can be car- 
ried out efficiently for cancer tissues and the like 
while the penetrating member of laser light irradia- 
tion apparatus is brought into contact with the io 
surface of the living tissues directly or through the 
intermediary of a surface layer provided on the 
penetrating member. 

Prior Art *s 

Medical treatments such as incisions of living 
tissues of animal organisms by laser light irradia- 
tion are conspicuous due to its ability of hemosta- 
sis in these days. 20 

ft had been the conventional method that the 
laser light was irradiated from the fore end of an 
optical fiber which is brought out of contact with 
the living tissues. But this method causes severe 
damage to members of the optical fiber. Therefore, 25 
a method which has been utilized lately is as 
follows; 

First, laser light is transmitted into an optical 
fiber, whose fore end portion locates adjacent to 
treated living tissues. Next, the laser light is fed 30 
into an emitting probe from the optical fiber. This 
emitting probe is brought into or out of contact with 
the living tissues. Then, the laser light is emitted 
from the surface of the probe for irradiating against 
the living tissues, (hereafter "living tissue" is some- 35 
times expressed by "tissue" only). 

The inventor developed many kinds of contact 
probes which are utilized for various purposes. 

Further, lately, localized thermal therapy is 
drawing special attention as a carcinostatic therapy. 40 
According to this method, cancer tissues are de- 
stroyed by keeping the cancer tissues at a tem- 
perature of about 42-44°C for 10-25 minutes by the 
laser light irradiation. The effectiveness of this 
method has been reported by the inventors in the 45 
bulletin of Japan Society of Laser Medicine, vol. 6. 
No. 3 (January 1986), pp. 71-76 & 347-350. 

On the other hand, considerable attention has 
been paid to laser-chemical therapies including the 
method reported in 1987 by Dougherty et al of the so 
United States. According to this method, 48 hours 
after an intravenous injection of a hematoporphyrin 
derivative (HpD), weak laser light such as argon 
laser or argon pigment laser is irradiated against a 
target area of the treatment Whereupon oxygen of 



the primary term which has a strong carcinostatic 
action is produced by HpD. Since then, there have 
been published various reports in this regard, in- 
cluding the one in the bulletin of Japan Society of 
Laser Medicine, vol. 6, No. 3 (January 1986), pp 
113-116. In this connection, it has also been known 
in the art to use "pheophobide a" as a photo- 
reactant Further, recently, YAQ laser has been put 
into use as a laser light source. 

In the above mentioned medical treatment, it is 
important that the laser light is irradiated uniformly 
for the cancer tissues and, in case of the thermal 
therapy, it is particularly important that the cancer 
tissues are heated uniformly 

However, it is difficult to irradiate the laser light 
uniformly and it is further difficult to irradiate 
against broad target area. Therefore, a following 
method should be carried out; 

The laser light is irradiated many times against 
each small part of the target area separately so 
that the whole target area can be irradiated. Ac- 
cordingly, it takes long time to perform the medical 
operation. 

Under these circumstances, laser light irradia- 
tion apparatus having a plural number of laser light 
emitters or probes were studied. With apparatus of 
this type, each laser light emitted from each probe 
is irradiated simultaneously against the tissues. 
Such laser light irradiation apparatus was shown 
also by the inventor in his Japanese Patent Ap- 
plication No. 62-50723. 

It is sure that the laser light can be irradiated 
against the tissues uniformly to some degree with 
these apparatus. However, uniformity is not 
enough. On the other hand, the plural number of 
laser light conduction passages and probes, fur- 
ther, a controller for the passages and the probes 
are necessary in these apparatus. Therefore, an 
increase in cost is produced. 

It is therefore a main object of the present 
invention to provide inexpensive laser light irradia- 
tion apparatus by which laser light can be irradi- 
ated against living tissues uniformly. 

Disclosure of the Invention 

in order to solve the above mentioned prob- 
lems, laser light irracfiation apparatus of the present 
Invention comprises a laser light penetrating mem- 
ber and at least one laser light transmitting mem- 
ber through which laser light goes so as to be fed 
into the penetrating member. Then, the laser light 
penetrating member contains laser light scattering 
particles and is fabricated from a laser light pene- 
trating synthetic material. 
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In order to heat the tissues efficiently, a lead 
wire for detecting a temperature should be brought 
into contact with the treated tissues for temperature 
control. 

Then, for heating the tissues, in laser light 
irradiation apparatus comprising the laser Hght pen- 
etrating member and at least one laser light trans- 
mitting member through which the laser light goes 
so as to be fed into the penetrating member, the 
laser light penetrating member contains laser light 
scattering particles and is fabricated from a laser 
light penetrating synthetic material, further the lead 
wire for detecting the temperature is preferably 
provided. This lead wire is inserted through the 
penetrating member so as to be projected from the 
external surface of the fore end portion of the 
penetrating member and whose inserting part is 
buried in the synthetic materia! of the penetrating 
member. 

Now, comparing the prior art, the advantages 
of the present Invention will be described. 

Almost all of contact probes, which had been 
invented by the inventor, are fabricated from a 
ceramic material such as sapphire and the like. In 
this case, for the efficient laser light irradiation, 
there were only following methods; the surface of 
the probe was roughened or a laser light scattering 
surface layer was provided on the surface of the 
probe. 

Since the probe fabricated from the ceramic 
material is excellent in heat resistance, the probe 
can be used effectively when the heat resistance is 
required. However, when the tissues are just heat- 
ed in a thermal therapy and the like as described 
above, high power level of the laser light is not 
required. That is to say, the probe can be worked 
sufficiently with low power level of the laser light 

As the result of researches by the inventor, a 
synthetic material is found to be used for the probe . 
as the penetrating member in the present inven- 
tion. Then, by fabricating the synthetic material 
containing laser light scattering particles to be a 
predetermined shape, the laser light fed into the 
i probe is scattered with the scattering particles in 

the probe. Therefore, the laser light is emitted in 
various directions from the surface of the probe. 
This produces a large area of laser light irradiation. 
Further, since the probe is fabricated from the 
synthetic material, the probe has also an advantage 
that it can be formed to be many types of suitable 
shapes according to the usage of the probe. 

The lead wire for detecting the temperature in 
the tissues is necessary for controlling the tem- 
perature for a suitable medical treatment There- 
fore, the probe can be formed from the synthetic 
material so that the lead wire for detecting the 
temperature such as the lead wire having a ther- 
mocouple at its fore end can be inserted through 



the probe, in this case, the temperature is required 
to be detected at a position, which exists inside of 
the tissues and which is adjacent to the fore end of 
the f>robe being brought into contact with the sur- 
e face of the tissues. Then, according to the present 
invention, detecting the temperature can be carried 
out precisely due to the suitable location of the 
lead wire. However, in the prior art, the temperature 
at the above mentioned position can not be de- 

10 tected by following reasons; 

In the prior ait, it has been known that the lead 
wire is provided separately with a probe or a bal- 
loon. Therefore, the thermocouple attached to the 
fore end of the lead wire is set to be inserted into 

rs the tissues at the side part of the probe. That is to 
say, the thermocouple can not be set the above 
mentioned position in the tissues due to the unsuit- 
able location of the lead wire. Accordingly, it is 
impossible to detect the temperature at the above 

20 mentioned precise position. Alternatively, it has 
been known that the lead wire is passed around 
and attached from the side surface to the tip end of 
the probe and the fore end of the lead wire is 
attached to the tip end of the probe. By this meth- 

25 od, the temperature at a point on the surface of the 
tissues adjacent to the fore end of the contacted 
probe can be detected. However, the detected 
temperature is that of the surface of the tissues or 
is not that of the inside of the tissues. As a result 

30 by the conventional methods, it is impossible to 
detect the temperature at the precise position. 

However, in the present invention, since the 
penetrating member or the probe is fabricated from 
the synthetic material, the probe can be formed so 

35 that the lead wire can be inserted through and 
buried in the synthetic material of the probe. The 
lead wire has the thermocouple at its fore end. 
Further,* since the fore end of the lead wire is 
projected from the external surface of the fore end 

40 portion of the probe, when the probe is brought 
into contact wfth the tissues, the fore end of the 
lead wire can be inserted into the tissues together 
with the fore end of the probe. Accordingly, by 
apparatus of the present invention, the temperature 

45 at the precise position, which Is adjacent to the fore 
end of the contacted probe and which exists inside 
of the tissues, can be detected. That is to say, the 
probe is excellent in temperature control for heat- 
ing the tissues. 

so 

Brief Description of the Drawings 

Fig. 1 is a longitudinal sectional view of an 
important part of laser light irradiation apparatus in • 
55 a first embodiment related to the present invention; 
Fig. 2 is a side view taken on line il-ll of Fig. 1; Fig. 
3 is a perspective illustration showing an embodi- 
ment of local thermal therapy for cancer tissues 
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with laser light irradiation apparatus of the first 
embodiment and the temperature distribution dia- 
gram with this apparatus; Rg. 4 is a longitudinal 
sectional view of an important part of laser light 
irradiation apparatus in a second embodiment; Rg. 
5 is a side view of apparatus of Rg. 4 from the left 
side; Rg. 6 is a longitudinal sectional view of laser 
light irradiation apparatus in a third embodiment; 
Rg. 7 is a longitudinal sectional view of an impor- 
tant part of laser light irradiation apparatus in a 
fourth embodiment; Rg. 8 is a longitudinal sec- 
tional view of an important part of laser light irradia- 
tion apparatus in a fifth embodiment; Rg. 9 is a 
longitudinal sectional view showing an embodiment 
of forming a guide in the tissues prior to inserting 
of laser light irradiation apparatus of Rg. 8. 

The Best Mode to Carry Out the Invention 

Now, the present invention is described more 
particularly with several kinds of embodiments. 

Rg. 1 shows a first embodiment An optical 
fiber 1, which serves as a laser light transmitting 
member, is surrounded by a sheath tube 2, which 
Is fabricated from the resin of tetrafiuorethylene 
and the like. The fore end portion of the optical 
fiber 1 is inserted through a nipple 3, which is 
fabricated from a synthetic material such as poly- 
ethylene and the like. A lead wire 4 for detecting a 
temperature has a thermocouple 4a at its fore end. 
Then, this lead wire 4 is provided along the optical 
fiber 1 and is also Inserted through the nipple 3. 

A flexible protective tube 5, which is fabricated 
from the resin of tetrafiuorethylene and the like, is 
connected to the back end of the nipple 3. The 
back end of the optical fiber 1 is optically con- 
nected to a laser light generator (not shown). The 
lead wire 4 for detecting the temperature Is con- 
nected to a temperature measuring unit (not 
shown). Then, according to the result of detecting 
the temperature, the power level of the laser light, 
which is fed Into the optical fiber 1 from the laser 
light generator, should be controlled. This control is 
carried out by, for example, adjusting a timer 
switch, which is provided between the laser light 
generator and the back end of the optical fiber 1. 

On the other hand, the fore end portion of the 
nipple 3 is connected to a holder 6 by means of a 
screw. The holder 6 at its fore end portion, holds a 
probe 7 as a laser light penetrating member. 

The holder 6 comprises a body 6A, which is 
tapered toward its back end, and a sleeve-Kke 
connector 6B, which has a hollow shape and which 
is projected from the body 6A. The screw of the 
nipple 3 is adapted to mate with a connecting 
screw hole 6C of the holder 6 for connection. The 
optical fiber 1 and the lead wire 4 for detecting the 
temperature are inserted through the body 6A. The 



probe 7 composes a substantial cylindrical part 
with a fore end circumference being rounded off 
and another cylindrical part at the back side of the 
substantial cylindrical part having a smaller radius' 

5 by the thickness of the sleeve-like connector 6B. 
The smaller cylindrical part of the probe 7 is fitted 
in the sleeve-like connector 6B, further might be 
fixed integrally thereto by using an adhesive be- 
tween the mating surfaces; a circumferential bot- 

10 torn face of the larger cylindrical part of the probe 
7 and the top circumferential face of the sleeve-like 
connector 6B for high strength in fixing. 

A laser fight reflective layer 8 is formed on the 
mating surfaces of the probe 7 and the holder 6, in 

T5 this embodiment, the circular front face of the body 
6A and the internal side face of the sleeve-like 
connector 6B. Although the reflective layer 8 is 
preferably gold plated to give high heat resistance, 
it might be aluminum plated and the like in view of 

20 the material of the layer. For forming the layer, 
vapor-deposit as well as plating can be used. 

Further, the fore end portion of the optical fiber 
1 is inserted to be buried in the synthetic material 
of the probe 7 and the fore end of the core of the 

25 optical fiber 1 is contacted with the synthetic ma- 
terial of the probe 7 directly without any gap. The 
fore end portion of the lead wire 4 for detecting the 
temperature is inserted through the probe 7 so as 
to be projected from the external surface of the 

30 fore end portion of the probe 7 and has a shar- 
pened tip end for inserting into the tissues easily. 

The probe of the present invention contains 
laser light scattering particles and is fabricated 
from the laser light penetrating synthetic material. 

35 The material is synthetic resin such as silicone 
resin, acrylic resin (more preferably, methyl 
methaacrylate resin), carbonate resin, polyamide 
resin, polyethylene resin, urethane resin, polyester 
resin and the like, more preferably, thermoplastic 

40 synthetic resin. For the scattering particles, the 
material, which has a larger refractive index for the 
laser light than that of the above mentioned syn- 
thetic material of the probe, is used, for example, a 
natural or artificial material such as diamond, sap- 

46 phire, quartz material, single crystal zirconium ox- 
ide, laser fight penetrating synthetic resin having 
heat resistance (it is needless to say that it is 
different from the above mentioned synthetic resin 
material of the probe), laser light reflective metal 

50 (such as gold, aluminum and the like), and these 
particles on whose surface the above mentioned 
laser light reflective metal is coated to be a com- 
pound material. • 

On the other hand, If desired, when the probe 

66 contains laser light absorbing particles such as 
carbon, graphite, iron oxide, manganese dioxide 
and the like together with the laser light scattering 
particles, the laser light is Impinged on the absorb- 
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ing particles to generate heat energy while the 
laser light is scattered in the probe to be emitted 
from the probe. 

The probe 7 of the present invention is made 
by moulding to be a desired shape from the syn- 
thetic material, which is in a molten state and into 
which the scattering particles are dispersed. In the 
present invention, the fore end portion of the op- 
tical fiber 1 is buried in the synthetic material of the 
probe 7 as shown in Fig. 1 and the middle part of 
the lead wire 4 for detecting the temperature is 
buried in the synthetic material of the probe 7 so 
as to be fixed integrally to the probe 7. Accord- 
ingly, for fabricating this apparatus, for example, 
the holder 6 is made easily by moulding from one 
mould to which the material is poured, while the 
optical fiber 1 and the lead wire 4 are projected 
from the body 6A of the holder 6. 

Laser light irradiation apparatus of this type is 
used, for example, in a following manner. This 
apparatus is connected to an endoscope and in- 
serted to a treated target area in a human body. At 
the same time, the laser light is generated from the 
laser light generator. Then, the laser light from the 
laser iight generator is fed into the back end of the 
optical fiber 1 and is transmitted therein to be 
emitted from the fore end of the optical fiber 1. 
Continuously, the emitted laser light is fed into the 
probe 7 directly and is penetrated therein to be 
emitted from its external surface, while the laser 
light is refracted on the scattering particles many 
times in the probe 7. Therefore, as shown in Fig. 1, 
tne laser light, after the many refraction, is emmedi 
from the external surface of the probe 7 uniformly 
against the tissues. In this case, as shown in Fig. 1 , 
the laser light reaching at the internal surface of the 
holder 6 is reflected on the reflection layer 8. 
Therefore, the metal holder 6 is prevented from 
being heated and from being damaged, further, the 
reflected laser light is brought to go forward. 

Fig. 3 shows an embodiment where cancer 
tissues M are treated by a local thermal therapy 
with the probe 7 of the first embodiment In this 
therapy, the external surface of the fore end of the 
probe 7 is brought into contact with the cancer 
tissues M. Then, the fore end portion of the lead 
wire 4 for detecting the temperature is projected 
from the external surface of the fore end portion of 
the probe 7 and is inserted into the tissues M. The 
temperature of the tissues M is detected with the 
thermocouple 4a for controlling the power level of 
the laser light fed into the optical fiber 1. In other 
words, the power level of the laser light emitted 
from the external surface of the probe 7 is con- 
trolled as described before. Then, the cancer tis- 
sues M are destroyed by keeping its temperature 
at about 42-44° C. . 

On the other hand, the laser light is irradiated 



against also the lead wire 4 for detecting the tem- 
perature in the probe 7. Therefore, in order to 
prevent the lead wire 4 from being to be heated 
and from being to be damaged, the wire 4 Is 
s preferably coated with a laser light reflecting layer 
such as a gold plated layer and a titanium coating 
layer. 

Figs. 4 and 5 show the second embodiment. 
The side face of a probe 10 is tapered toward the 

w back end of the probe 10 to be a substantially 
truncated cone shape. Plural number of optical 
fibers 1 are provided in the probe 10, while the fore 
ends of the optical fibers 1 are buried in the 
synthetic material of the probe 10. In this embodi- 
es ment, three optical fibers 1 are provided so that the 
fibers 1 are deflected toward the circumference of 
the fore end portion of the probe 10 to be apart 
each other from the back end of the probe 10 and, 
in a side view, the three fore ends of the fibers 1 

20 are disposed circumferentiaily with the same an- 
gular space of 120°, as shown in Fig. 5. A holder 
11 held by a medical operator directly has a fore 
end part, which is tapered towards the back end of 
the probe 10 so that the probe 10 can be fitted in 

25 the fore end part of the holder 11. A laser light 
reflecting layer 12 such as a gold plate layer is 
provided on the inner side surface of the tapered 
fore end part of the holder 11. A lead wire 13 is 
provided for detecting a temperature. Laser light 

30 irradiation apparatus of this second embodiment is 
mainly suitable for the laser light irradiation against 
the skin layer of a human body. 

In the present invention, since the probe is 
fabricated from the synthetic resin material, com- 

36 paring with a ceramic material, it is much easier to 
mould the material to be a desired shape. There- 
fore, as shown in the third embodiment of Rg. 6, 
the material can be moulded to be a probe 10A 
having an elaborated shape suitable for, for exam- 

40 pie, a treatment for uterin cancers formed adjacent 
to the cervical os of an uterin U. 

In Rg 6 showing the third embodiment and Rg. 
7 showing the fourth embodiment each lead wire 4 
for detecting the temperature is not projected from 

45 the external surface of the fore end portion of the 
probe 1 0A or a probe 7. That is to say. each fore 
end portion of each lead wire remains to be buried 
in the synthetic material of the probe 10A or the 
probe 7. In this case, if the relation of the tempera- 

50 ture in the treated tissues and the temperature in 
the probe 10A or the probe 7 is known, the tem- 
perature of the tissues can be controlled by detect- 
ing the temperature in the probe 10A or in the 
probe 7, although the degree of accuracy in this 

55 control is more of less lowered. 

Rg. 8 shows the fifth embodiment. In this em- 
bodiment, apparatus is used effectively in a treat- 
ment not for the surface of tissues but for inside of 
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the tissues. 

At the fore end portion of an optical fiber 20, a 
clad 20B is removed so that a core 20A is ex- 
posed. The tip end of the core 20A is tapered. A 
laser light scattering layer is formed on almost all 5 
of the external surface of the core 20A. fn this 
figure, this laser light scattering layer is directed by 

marking dots. For forming this scattering- layer, 

first, ceramic powders such as silicon dioxide and 
the like are sprayed and heated to a temperature 10 
which is slightly lower than its melting point. There- 
fore, the original sprayed powders do not become 
to be homogeneous due to incomplete heating. 
Then, these incompletely heated ceramic powders 
are cooled. Accordingly, the laser light scattering 76 
layer can be formed on the core 20A, where the 
powders partly melt and partly remain. Due to this 
scattering layer, when the laser light is emitted 
from the external surface of the core 20A, the laser 
light impinges on each resulting ceramic powder 20 
with refraction to be scattered. 

On the other hand, a probe 21 is provided so 
as to surround the core 2QA covered with this 
scattering layer. The probe 21 is fabricated from a 
synthetic material containing scattering particles in 25 
the same manner as the first embodiment. 

The external surface of a lead wire 22 for 
detecting a temperature is gold plated. Then, the 
fore end of the lead wire 22 fixed to the optical 
fiber 20 locates adjacent to the back end of the 30 
probe 21. The lead wire 22 together with the op- 
tical fiber 20 is surrounded by a flexible sheath 23, 
which is fabricated from synthetic resin such as 
polyethylene, urethane and the like, silicone rubber 
and so on. By moulding, the sheath 23 is fixed 35 
integrally to the lead wire 22, the optical fiber 20 
and the probe 21 . 

In case of applying this apparatus of the fifth 
embodiment, as shown in Fig. 9, first, a so-called 
puncture needle 31 together with a guide tube 30 40 
is inserted into the tissues M such as liver tissues. 
Next, only the puncture needle 31 is removed. 
Then, instead of the needle 31 , the fore end portion 
of this laser light irradiation apparatus is inserted 
into the tissues M so as to go through the guide 45 
tube 30. Continuously, the laser fight is fed into the 
optical fiber 20 to be emitted from the core 20A 
provided at the fore end portion of the optical fiber 
20. Then, the laser light is scattered in the scatter- 
ing layer covering the core 20A. Then, the scat- 50 
tered and emitted laser light is fed into the probe 
21 and goes through it, while the laser light is 
scattered many times with the scattering particles 
in the probe 21. At last, the laser light is emitted 
from the external surface of the probe 21 uniformly. 55 
This apparatus is applied for a local thermal ther- 
apy for cancer tissues in a liver, encephalic malig- 
nant tumors and cancer tissues in a breast 



The scattering particles contained in the scat- 
tering layer are in principle the same as the above 
mentioned scattering particJes in the probe. How- 
ever, the particles, which can not make a film when 
they melt, are not suitable, thus, ceramic particles 
are generally used for the scattering particles. 

Further, if desired, a surface layer might be 
formed on each surface of the above mentioned 
several kinds of probes or the above mentioned 
scattering surface layer covered on the core 20A to 
give a high scattering effect This surface layer 
contains the light scattering particles, which have 
the larger refractive index than that of the material 
of the probe or the above mentioned synthetic 
material, such as sapphire, silicon dioxide, alu- 
minum oxide and the like, the laser light absorbing 
particles, which can be included in the probe as 
described before, such as carbon and the like and 
a binder, which sticks the particles to each surface 
and forms a film on the surface as described 
hereinafter. 

The laser light is scattered with the laser light 
scattering particles, further, when the laser light 
impinges on the laser light absorbing particles, the 
greater part of the energy of the laser light is 
converted to heat energy. 

Therefore, as the vaporization of the tissues is 
accelerated, the tissues can be incised with a low 
energy of the laser light penetrated into the probe. 
Accordingly, when the tissues are incised, the 
probe can be moved rapidly. Further, since the 
required energy of the laser light penetrating into 
the probe is low, the medical operation can be 
carried in short time with a cheap and small scaled 
laser light generator. 

On the other hand, referring to the surface 
layer, if a dispersion containing the laser light ab- 
sorbing particles and the light scattering particles is 
coated on the surface of the probe, after a 
vaporization of a dispersion medium, the contact of 
the probe having the surface layer with the tissues 
or other substances causes a damage to the sur- 
face layer, because the both kinds of particles are 
attached to the surface of the probe only by phys- 
ical adsorptive power. 

Therefore, by the binder which sticks the laser 
light absorbing particles and the light scattering 
particles to the surface of the probe, an adhesion 
of the surface layer to the probe is enhanced. In 
this case, the binder is preferably made of light 
penetrating particles such as synthetic particles or 
ceramic particles such as quartz particles and the 
like. For forming the film, when the synthetic par- 
ticles are used as the material of the binder, the 
particles should be melted, or when the ceramic 
particles having a higher melting point than that of 
the probe are used, the surface of the probe should 
be melted. 
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Further, by forming a rough surface on the 
surface of the probe or by forming the above 
mentioned surface layer on the rough surface, the 
laser light can be irradiated more effectively, be- 
cause, the laser light is scattered on the rough $ 
surface when the laser light is emitted. If desired, 
the rough surface is formed on the core 20A, 
further the above mentioned scattering layer might 
be formed on the rough surface. 

Although, in each embodiment described be- 10 
fore, the fore end of the optical fiber is buried in 
the synthetic material of the probe, the fore end of 
the optical fiber might be located so as to be apart 
from the back end of the probe. However, an 
exception is the embodiment of Rg. 8, because the 15 
scattering layer in this embodiment is formed on 
the surface of the core and the probe is set to be 
provided so as to surround the core. Then, In case 
of providing a gap between the fore end of the 
optical fiber and the back end of the probe of the 20 
present invention other than the probe in the em- 
bodiment of Fig. 8, impurities such as dusts and 
the like are produced in the gap, further, the impu- 
rities are attached to the surfaces of the back end 
of the probe and the fore end of the optical fiber or 25 
fibers. Accordingly, since the laser light is im- 
pinged on the impurities, the surfaces of the back 
end of the probe are heated. That is to say, the 
power level of the laser light fed into the probe is 
lowered. Therefore, the fore end of the optical fiber 30 
is preferably buried in the synthetic material of the 
probe. 

Industrial Utilization 

35 

As a result, by above mentioned laser light 
irradiation apparatus of the present invention, the 
penetrating member can be fabricated to be a 
desired shape easily, decrease in cost for fabricat- 
ing apparatus is attained and the lead wire for 40 
detecting the temperature can be placed so as to 
be suitable for each medical treatment, further, the 
laser light can be irradiated against the living tis- 
sues uniformly. 

45 

Claims 

1- Laser light irradiation apparatus comprising a 
penetrating member and at least one transmit- 
ting member through which laser light goes so so 
as to be fed into said penetrating member, 
said apparatus being characterized by; 

said penetrating member which contains 
laser light scattering particles and which is 
fabricated from a laser light penetrating syn- 55 
thetic material. 

2. Laser light irradiation apparatus according to 



claim 1, wherein said laser light transmitting 
member is an optical fiber and the fore end 
portion of a core of said optical fiber is buried 
in said synthetic material of said penetrating 
member. 

3. Laser light irradiation apparatus according to 
claim 2, wherein a laser light scattering layer is 
formed on the surface of the buried part of 
said core. 

4. Laser light irradiation apparatus according to 
claim 3, wherein said laser fight scattering lay- 
er is fabricated from heat resistant ceramic 
particles partly melting and partly remaining to 
be in a particle-state. 

5. Laser light irradiation apparatus according to 
claim 1, wherein said penetrating member is 
supported to be surrounded by a holder on its 
inner surface and a laser light reflecting layer 
covers at least a part of said inner surface. 

6. Laser light irradiation apparatus according to 
claim 5, wherein said reflecting layer is a gold 
plated layer. 

7. Laser right irradiation apparatus comprising a 
penetrating member, at least one transmitting 
member through which laser light goes so as 
to be fed into said penetrating member and a 
lead wire for detecting a temperature, said 
apparatus being characterized by; 

said penetrating member which contains 
laser light scattering particles and which is 
fabricated from a laser light penetrating syn- 
thetic material; and 

said lead wire which is inserted through 
said penetrating member so as to be projected 
from the external surface of the fore end por- 
tion of said penetrating member and inserting 
part of which is buried in said synthetic ma- 
terial of said penetrating member. 

8. Laser right irradiation apparatus according to 
claim 7, wherein at least said inserting part and 
the projecting part of said lead wire are coated 
by a laser light reflecting material. 

9. Laser right irradiation apparatus according to 
claim 1 or 7. wherein a surface layer is formed 
on the surface of said laser light penetrating 
member and said surface layer contains laser 
light absorbing particles, light scattering par- 
ticles having a iarger refractive Index than that 
of said penetrating member and a laser light 
penetrating material as a binder. 
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10. Laser right irradiation apparatus according to 
any claim of claims 1, 7 and 9, wherein a 
rough surface is formed on the surface of said 
laser light penetrating member. 
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FIG. 4 
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